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(54) FAST FOURIER TRANSFORMING DEVICE 

(57)Abstract: 

PURPOSE: To flexibly set a degree of parallelism in accordance 
with the relation between the FFT (farst Fourier transfotmation) 
point and the transformation processing speed and with no 
waste of hardware quantity caused with regard of a farst Fourier 
transforming device. 

CONSTITUTION: A preceding stage part 2 performs the Fourier 
transformation of a point N through (a) pieces of m-point 
fundamental number 2FET pipeline 5-0 to 5-(a-1) with N=m x a 
(m, a: integers) satisfied and therefore outputs the conversion 
data on the point N every 2a pieces. A multiplication part 3 
inputs 2a pieces of data outputted from the part 2 in parallel 
with each other and multiplies 2a pieces of data by a twist 
coefficient. Then a post stage part 4 contains the a-point FFT 
circuits 7 and 8 set in parallel with each other and inputs 2a 
pieces of data outputted from the part 3 in parallel with each 
other to perform the Fourier transformation. 
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COX^AtB^UTtfJ^tLTA+W 3 XBtA-W 
3 xB^frSfe^^ (ILW=cxp (-2fl:xj 

[0 0 0 8] El 6 IS 1 6^CS»2CDFFT/^<^5<> 

(SRI A, SRlBW«»Sa!tS) . 
SOffrC^ 7 ?^|q» (BUT1) -ea^r. W=ex 

[0 0 0 93 4 2-4 3 ttA** 7 7-fteJifr 5 0T?&*2 
tlfc^-^tlMfrrSV^X^T?** (SR2A, SR 

ft-S. ^LTWX^4 0 i:4 IOjSO WSOt^ 
«W7 5-f 0|-X2j£*u *uarUv>X;? 4 2S) 
jR0KUMI£n*. t^07-^ttl/v^^4 3^ 

ok*&*a^** ^n^no^Jsei c o, idots 

[0 0 10] |aj«t. l/3?W4 0«jilltl/i?Xi?4 
lcr)^9»Ct5ViT^^7^-fHIK5S 0 IZ^XmMSSM 
U ft/*Uv J X^4 2<DjSn-^b, 2«t/W^4 

3 <73* i tctett-r*. *ft«i«>flffle ici, idi 



(3) »H-T*4- 2 4 5 56 2 

41OA10-1 5K^Tm>l^X?4 2C0,&2- 

1S1C2-1C7. lD2-lD7tn, 

[0 0 1 I] M7«H6K*tt*ffiJlK«<»#** 
~T„ Hfc;feUT4 2 I 4 3ttU^m?T> 06 i' 
;fc#£t/>>;*^4 2. 4 3«^f. 44. 4S|il//7 
2 £4 3©£jft©r--^«.'t.*7^<f 0 
»T«»Ufcttift€tt»r*t)OTft* (SR3A, S 
R3BICt>lriTtt»ai> . Sltt;^7^I8«5 
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6- 7 tCW *t»W-T/t*7 9-fHft5 2K«r»TW* 
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A3 R 2 A, SR3A©#Sii*«*ftt. SR1BW, S 
R2BV. SR3BWIt^tX-?tlSRl B, SR2B. 
SR3BCf^^Sbt. SR1AR. SR2A 
R» SRSARli^nfnU'/X^SRlA, SR2 
A, SR3A©8S*ttiL*Sb-r. SRI BR, SR2 
BR, S R 3 B RI*-rtl-?flS RIB, SR2B. SR 

[002 4] BUT lout. BUT 2 out. BIT 
3 ou t tt*h*h/t*:79-f a»BUTl, BUT 

2, bvt 3 ota^fc-strr. sbum**^ (i s t) 

40 fc*Sl*S?ay£tM£Al -2KJSt>T\ SR1B« 
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R»(1C0, 1DU) «fr^^Dy^^<^;i/4^5 
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CO 0 2 53 »lt)'<^l/i:W5^D ; y^D ( E\Z& 
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t b ut i Kj:otti*sn*tt«i c4CD?-^n j en 

^ftBUT2 (8 16) CAA^riS (IC-IOt-* 
ttTW7^^^8 1 4 fe^LTB UT 2 EiAStPB l~A 
*^tU SR 2 A^r^ttBUT 2A#«H & AI;:A;tl 

ft. S5 21M *;KZ>?cir>? l-2Ki*^X^ft-eft^ 

[0 0 2 S] &11M ?jKD£Dy£D — Ett^ViTS 
R2 Bfc**iSt*»lfc5 s -^ttSR2AfclfiaiSft, * iff 
2 1M £ )V<D ? D 51 * 5 - 6 £45 Vi-t S R 2 A KfctfA £ 

(IDO) #BUT2£>A*Ak:A;ft2ft. 
RMrKS R 2 BC!)^* C1D 4) #B U T 2 IC A*£ 
ft&« -rlt, SSz^-f ?JK3^ny^ 5. 6J-^V^T 
ffi^m$ft^a^^7. 8lC^V^TS5»^iS$tv 
tf£ □ * £ 9 -A £43^TS R 3 A t $ R 3 B KfeJft2f 
ft£„ HSrHfta^ft^n^^tf-f ^JV»C*5&>X|IKfcff 

[0 0 2 7] 

~^<Z)A^a^S^»^»CttS^2 fft;m^ 
[0 0 2 8] 

T^SX**—* #S3U K Art 5 ft S 0r&«5 J'SSc 2 F 
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[oo2 9] bi i \t^^(D^m^^T. mt™ 

2 F F T/W T^-f a«i£tfIfcE1Bl/TN = 

[0 0 3 0] HI£i3V*T, UJ7-UX*ftt5X*T 
F F T/Vf >* a jH^JffiffibfcffiSrMT* &a 
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5-0 — 5- (a-1) t«»2FFT/1-f:/5 
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[0 0 3 1] SO 
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xd (- 2 tc j /N> , W. = exp-27cj /m) , 
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1) 3 ©fcjWJBteAAStU CX 3 (0, 0) , X3 
(0, 1)3 (D&L, CX 3 (2, 0) , X 3 (2, 
1) 3 <2>*. CX 3 (l ( 0) , X3 CI, 1) 3 . 

i;xa (3. o), X3 (3. i) j ©ajMEicuas 

CO 04 6] 2&FFT08 Cb) fcfct^T, CX 2 
(4. O) . X 2 (4. 1) 3 <B*&, [X 2 (6, 
0) , X2 (6. 1) 3 com. CX 2 (5. 0) . X2 



(7) 



»P8^4-2 4 5 56 2 



11 

(5, 1) ] . [X 2 (7, 0) , (7. 1) ] C0*ft** 

BHcAASn, CX 3 (4. 0) . X3 (4, !> ) <D 

tt. [X3 (6, 0> , X3 (6. 1) 3 COjSL. [X 3 

(5, o) , X3 (b, D), cx 3 a, 0) . X 

3 (7. L) ] (3ffl;dT»fcfcfl*S*T.£. 
[0 047] 

^JS^rF F T ja»t4JK tT*«UaaHE©B8«lC J: 0 35 
ftfc*»«£S*3££rt*^(KI-tt*,. FF 

[Off 4 3 a^a»^^JFFTO**4^THT«*. 

[BI63 1 6/a£S*2 F FT/M^7< >©«ngi 
(1) T&£ e 

[B7] 1 6^SSc2 F FTM ^^-f >©i«*lgl 



72 



10 



20 



(2) TifcS. 

[08] 1 6j&£& 2 F F T/W y^-f ><^»*IB 
(3) 

(4) -C&S* 

imi 0] M2FFT/W^>©#« (1) fe» 
[Ell 1] §»2FFT/W^-f>rtW (2) 

[01 2] S«c2 FFTM^< >*>1hftW%m 

(l> 

CHI 31 SS2 FFT/W ^5"f XOftf^RWH 
(2) 

1 

2 saasc 

3 

5-0-5- (a-1) niA»2PFT^^9-f 
7-8 a^FFTSSf 
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[03] 



^37 AT?--* 



37-0 



lXK7.Q)t Klf&fr) IX1C6.0) 1X1(4.0) 



37-1 



XI (nj.kj).kj-i 



fXica.n f xici.n rwa.u fxifo.i) 
[XIC7.0 t xu£,o)l 



— 451 — 



(8) 



«HH¥4- 2 4 5 56 2 



[Ml] [04] 
* «■ W © * j£ ffifcfcmia FFT ©«aC3TTCa 
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(9) 



ft$¥4- 2 4 5 562 



[■5] 
/* S 7 5 4 Fl S3 




[B36] 




/" SR1 A \ 



-43 



/SP2A\ 
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(11) 



*JM¥4- 2 4 5 5 6 2 



[BT10] [EJ12] 
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(12) 



RM*P4- 2 4 6 56 2 



mi i] 

Mr 2 fFT/U-f**ri,amBi (2) 
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(13) 



ftpgjp4- 2 4 5 56 2 



[013] 



jo X- 
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